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FFAE AW ) — T A DA S RIS, BRSO R IE T 2K A W SR A B 3T B R iR
PR AR BRI WK e L RE T . S5 RE W, B E R LW KL MCM ik )E, M =Wt (U Chla 31)
TR S57.7%, BMARBTRE 2~3 PRI, &R THE 66.7%, & & TR 60.0%, 7K B# 2 1 B %
o SLUZWIE WK K IR KT KM, 2 MCM ik i i K B U Ho /K T 7K i | RO 2
£ 45.1%, BB 37.3%, AT W2 MCM FLAy Bk 30436 051 T R AY B KK, 6 B i
A SRR AE B /K A 18 S IR R PO Ak - S B 4k 40 B 4 A R, BT T MCM i R R PILERL
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The purification of mosaic community of macrophytes for eutrophic lake water Wang
Guo-Xiang, Pu Pei-Min, Zhang Sheng-Zao, Li Wan-Chun, Hu Wei-Ping, Hu Chun-
Hua ( Nanjing Institute of Geography & Limnology, Academia Sinica, Nanjing
210008), J. Plant Resour. & Enwviron. 1998, 7(2): 35—41

A mosaic community of macrophytes (MCM) is built with aquatic macrophytes of
various ecological group in a bay of Taihu Lake. Its area is about 200 m?. The
purification efficiency of the MCM is evaluated by simulative dynamic test. The result
shows that the eutrophic water of Taihu Lake can be purified effectively as it pass
through MCM. The purified water is drawn out from MCM by a pump at the pumping
capacity of 42. 67 m®/d. The removal efficiencies of MCM for algal biomass (Chla),

NHy -N and Total N (TN) are 57.7%, 66.7% and 60.0%, respectively. Comparing

with the tap water of the local water plant, the mean values of NH; -N and TN of the
MCM effluent are low by 45.1% and 37.3%, respectively. For the effluent of MCM,
the water quality is significantly better than that for the raw water (inflow) and for the
tap water of the local water plant. The results demonstrate that the eutrophic lake water
can indeed purify by the mosaic community of macrophytes (MCM).

Key words  aquatic macrophyte; mosaic community of macrophytes ( MCM );
purifying water quality; source of drinking water; dynamic test; Taihu Lake
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gel-o] (E#s kAT S HE 2R S R, 2 UMK A KRR KT % K
S A BT 1 T 8 7=, R S 405 e T R A L DU BR 2 G2 K
THE, BRI A A A TR, B, FER W AN TS e R 370 7 A R R KR 3
0 5 W MK TR S W A T R TS, ARAIEAK T B T A P KRR

AT H it IF He e T R[] 7K A 7 45 B i BRE SR /N A L R ik 2L HKAEMMBEE
( Mosaic Community of Macrophytes: MCM), il sh A i ik, ABEE KRS T KA & S
%A 7K B P R, A7 AT R U ) e A B 2 B T R PR RO

1 5% "B

1.1 REROHEFEL
A L AR A, R B KRR IR 10 4 200 m? ¥ [ X, A E K35 E A
BEE, EH KR 1.5 mo 764 B K R A — K A o S R e A JE Rl I AR A K SR TS
B4 SR B — KA R SR B A S R E R R R A — T X, oA 3l
A KRB (MCM) . 2SR50 17 F 9 [ B — 3 FF 11 5 38 X A, 7E48 3 Al K BT, B X Y
KR AR R, T L5 25 A 6y B XA B AR RHRG T, Bk, BhaS ik i, B XY fy K
B R I O SR K
1.2 WRASKEBFHEVIELSH
AR P B X B 1997 4E 6 AR, FH T #4322 ( Trapa bispinosa Roxb. ), 7E H 2 i
E.F 1997 48 9 A T A, BB 1 FiRfg K K507 1 R Al RS 4 FOARRAESR
AR R, H R A A K A R SR BEE (MCM) . 6 MEAREAY £ ZAFIED -
K & 4 [ Alternanthera philoxeroides
(Mart.) Griseb.) B M, 7K L #8429 50
O : em, K T2 AR 85 20 30 em B,
S e g B BB 3 A — A, R R 1) B
am, 4w, G Om i oo Effly, o, HEEA N 9%, EWEIE 15.84
kg/m?, t£ 4 B B & B ¥ ( Ceratophyllum

B1 RERESKERMBEEN KT HEDRRES demersum Linn. ), BEATFKF ke ik
Fig 1 Horizontal pattern of mosaic community of
macrophytes (MCM) and sampling sites MR R RTRER 30 1.2 X 10%H1 1.6 X

A: KTESE Alternanth phil ides { Mart.) Griseb. ; .
A KL% Meranhers phlosoider (M) G107 MPN/L(MPN: Most Possible Number,

st (34 e 1755 RRH Bt i AT, FAVRLIL 0.19-0.90 m/ L.
AR, EKEERE, AL

HFKTE, K T £ &K, AW RE 12. 66 ke/m’, 3 2 it & & W0 R 1R W (Hydrille
verticillata (Linn. f.) Royle) fEAEHH,

7K % (Hydrocharis dubia (Bl.) Backer) M, & B i 50%, BFETM, AR 8.37
kg/m?, Het Firdy 4 3R 75 12 8 ( Spirodela polyrhiza (Linn.) Schleid]

RUBR % ( Eichhornis crassipes Solms. )BEM, 55 BEZ 4 90%, H 4 B3k 20,60 kg/m?, FE5K
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BN — AH D RKTEA (ALK 5% (Elodea nuttallii (Planch) ST. John), B E& &
SRS RN A LT MK T A B AL A e 40 B A R T RE RS B3k 3.5 X 1071 1.8
%107 MPN/L.

BANEREN, IR 100%, KR, AR 13.96 kg/m?, H T4 F & EHEMAK
B, EEEKA KBS, Wk IR RN EER L, 23K 1.6X10°.1.6 X 1071 1.6
x 10" MPN/L, Kk E 4 7.50~8.60 mg/L.

K i RUIR SEBEIN, 25 BE 3K 95 %, AP ik 22.64 keg/m®, fEEF LB EABMKE,
1.3 &R

5 MCM FaE )5 (2 2 ), % B K i —%IF 0 6 BB X5 W X AR, 7] B 55— 3 F 7K R 4l
7K, BERLK T BUK, fiZKE K 42.67 m®/d, HKE MCM Rag i EaTE 298 7 do B 1997 4
10 A 11 H % 28 B, #ELEHK 17 d.
1.4 FEERRMEHZE

FMAE 8.0 mm MR, M HEZMBEKZEKE T 50 cm) XJEE CKHE T 140 cm)
AKHE, b G S BT M . KRB (TN) A S 5% Rl s MR S = HEREE A (NO; -
N) JEFHERER B (NO, -N) & 2 (NH, -N) %K R (L5 5, ¥R %08 KA Y (X Chlait),
B o B B M AR A e VO KA S BV A Ak IR Ak R Ak B kA
i 5E A ik 55 SCIRIE D,

2 R B £ K

2.1 MERESKEHEYEE (MCM) ERBFEMNDERARER

WZKZ MCM )5, XLV R ZBI TR, 215 14 d, HAKEXEYREHEKTRE S7.7%
(£ 1), Fi27ERRE, BR/AIE—E10 A 16~22 H)HIA“HE", Iz RiRERH, K&
WARAED MCM #K 0, SEBEE ML KRR EYREE LT, (HEEE"H KRR E
(10 A 23 H)HKHREREYR 10 A 22 H FRES1.2% ; tH KRS H B Lk KRR T 2~3
ANBCERDE, T W MCM BESE G 2 Hi BR 25 87K P Rk BERY B 26
2.2 MRASKEHEYEE(MCM) EREESEYNDSARER

k2 MCM J& TN .NHy -NIREHEARRBEN TR(EX2), KRTFHEHES d,
H7KH TNONH, -N 3 BE 43 5 b i#EK FIE 52.7%.70.2% ;%8 14 d, 22 5 FF# 60.0% .66.7% o
B AT L, MCM RESS A 20 BRI K ch @y TN il NH; N, S8 EWRELMNERTE
Hi, MCM H K& B 24K T HK(H K )FHE 45.1%

B2 3 A AL, WK DISE H (LA BE I BH 5, NO;y -N % KRB EF-, 85 5 d B,
552 A NOs -N IREER AT — S a0 1. 16 4%, %5 14 d B, 45 2 35489 NO; -N KR AT —
B A 8.58 £, MULETA TN NH, IREXH B TR, WKEAAGHTE, S KEELE
WA G, NO; -N ¥ BE 2 B F P, (E7EHE f5 KK 20 RUIR - 25 - KR % & HL B 5, NO; -N

O EEE BISE, HEILSE. MEATESRETREFHEN TG, (FER).
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B XS E R E B B . X MCM & R B o 2 17 76 18 BE R IR] A B k- I 1
feAE L T 7E A S8 R R4 R B (0 LB PO A 1 L+ 23 RN

#* 1 MARRES MCM HEXEMBHEEEL
Tab 1 Dynamics of algal biomass at different site from inflow to effluent through MCM (Chla, mg/m’ )

FepofE RE KA =1 KE AR %2 Hizk
Time REKY mfiow & ternanthera Tm pa Hydrocharis Eichhornia Trz_x pa Effluent
(d)  Layer philoreroides bispinosa dubia crassipes bispinosa
0 S 36.52 32.11 23.55 26.10 35.33 22.66 29.67
0 B = 25.06 50.29 16.17 30.85 16.76 E
5 S 31.75 23.37 22.14 21.76 20.23 18.05 20.49
11 S 50.49 24.89 33.89 34.40 26.90 29.42 31.63
11 B 47.73 27.98 27.70 33.97 28.87 28.68 =
14 S 40.46 16.99 25,01 24.99 26.88 15.63 17.13

1) S: 2K EE surface water sample;  B: JEEK# bottom water sample

2 KRS MCM BER (TN) FIEE (NH] -N) B Eh BT
Tab 2 Dynamics of TN and NH, -N at different site from inflow to effluent through MCM {mg/L)

P . 7KIEHE #1 K RUBR 3% =2
- FHE HEK Alternanthera Trapa Hydrocharis  Eichhornia Trapa ik
B (6] 0 Inflow : : S0 ; : W Effluent
Time B philozeroides bispinosa dubia crassipes bispinosa

(d) Layer

TN NH;-N TN NH;-N TN NH;-N TN NH;-N TN NH{-N TN NHy-N TN NH;-N

0 S 6.00 5.32 1.74 0.45 1.69 0.63 1.68 0.43 2.15 0.41 1.66 0.44 2.56 0.4l
0 B = = 1.75 0.57 0.95 0.98 1.71 0.53 2.01 0.48 “1.71 0.47 = =
5 S 7.23 5.61 5.64 3.63 4.95 3.30 4.82 3.00 4.23 2.60 3.65 1.77 3.42 1.67

14 s 538 5.20 3.94 2.68 4.04 2.36 4.14 2.20 3.52 1.92 2.15 1.79 2.15 1.73
1) S: 2K FE surface water sample;  B: JEEKFE bottom water sample

#3 kRS McM B BYEREE R (NO;T ) FOIEEREE S (NO; | BYZhE L
Tab3 Dynamics of NO; -N and NO; -N at different site from inflow to effluent through MCM (mg/ L)

28 W Ktk 51 K R %2 _
B’]’?; 'E#“ lﬁfw Altrnanthera Trapa Hydrocharis Eichhornia Trapa E?g:!: :
Time BiR philozeroides bispinosa dubia crassipes bispinosa &
() Layer
NO; NO; NO; NO; NO; NO; NOy NO; NO; NO; NO;§ NO;  NOy NOy

0 5 0.410 0.112 0.224 0.005 0.179 0.006 0.193 0,010 0.196 0.027 0.201 0.014 0.196 0.007

0 B = = 0.196 0.012 0.173 0.009 0,190 0.025 0.193 0.013 0.196 0.010 - —

5 S 0.277 0.184 0.325 0.098 0.345 0.068 0.322 0.060 0.379 0.053 0.438 0.053 0.444 0.052

14 S 0.418 0.092 0.412 0.062 0.103 0.062 0,131 0.066 0.097 0.079 0.832 0,121 0.824 0.126
1) S: 2 EKBE surface water sample;  B: JEE/KH bottom water sample

Fi
2.3 MCM EhERBFHHAREEME TN & NH] -N BTALIER
d P 2 BT, SR K R 2 A B (Chla) #9738 (b % — 2k, Bl K Chla ¥ BESZ 3K
Chla e BE R0, (H R, tH7K Chla & RAERE KT F ¥ 3h, T FLRE & R 8] A <, K
Chla J 8 By 4o 3 25 (H Z ¥ 8 ko, TN A1 NH, -N f99% BE 728 (b 2 30 08, 909030 it 7K ¥k L 52 3
Ay FE S, {EL B 7K o B AR T K ok B 5 R0 B, R HEUK TN A NHY -N iR B ¥ 230
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AERER ETHEY, B KRENEH TRES, XEWBREFH MCM REM A 2 iEH
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5 K ¥ Experimental days (d) 46 K ¥ Experimental days(d)
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Fig 2 Changes of algal biomass during dynamic experiment Fig 3 Changes of TN and NH{-N during dynamic
of MCM experiment of MCM
—e— itK Inflow: —o— K Effluent oacee NHY -N #E7K Inflow; <=oac NH; -N 7K Effluent

—o— TN #K Inflow; —o— TN HK Effluent

3 it i

3.1 RERASKEEMEHE(MCM)HMESSLHR

A% @7 MCM B BLA 200 m?, MCM B 14 d, B FF 44 3h S 80K 58, filiK i %
2% 42.67 m*/d, Wi/KHE MCM il A 298 7 do S8 —FlEEEh IR0 45 K 0, 2K
ARG L WK B AT 1 d B, K AR B SR AL WK Y e e R R A B 2 Wk B
B[] 3~4 d B, 7 — R L RCR ; 24 ok 2248 | 7K B 89 i Rk 6 d A LR, 400 B a0
Rk [k, #KAE MCM ARl 8 i (E] B T MCML 9 3P0 . iy T M B B[] 5
AR FR A b T 55 BRK B T R K R L IE b, 4 7 5 30 7K R R RE B e, 48R B X
A, FTLRASE Fif B B[R], B AAREE B ROK T @ UK, R A S TRER, #HARK R
SLAH R AR (BB B9 MCM, 7] LB B AR o (L OR . KIHE AR A9 /K T, 35 H 7 10 X 10° ¢
i B R, FEHKEE AR - AR TR AR 0.5 km® M HEIR A & K &£ 5 SHYBES, 71U
21 M 28 RO RS ey, $R AR S0 A 7KL, 368 O ARAIE th 7k BT it .
3.2 HRRASKEEMETE (MCM) 1S FE

MR FSERER B "R E AT ER R, HLSERT, NRHET, ¢
ANTABFRE KL a8, RS A BO0 I W R B, W FREF Y, RHAE
R, B S Y SR SRR, BT - WAL A A, (R R R SRR, thiF R — i h
BRIk AXRHTE MCM P A U8 9 | R 5, —RAeKERSHYR
o J& B ) LA B IR BRI, 53 — AR AE MCM P 3 S ] A 78 2SR oA o ) SO TR ER B
3.2.1 AESFHBRFALZRMCE KESFEYRIMEKASHE M AR
Yok ¥, IF U R MR, PRLe MR R — WA 'k 2 (B R FRE b aerobic
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rhizosphere) """ 12) 75 X AN A FURER B S KK, A4 o T B LR AE A, 1
B FEEUIRAS . T, 7E/K A T A 4 4R B R AR T o - A R R RO 8
3.2.2 MCM A7 B & & & 2 45 % F 69 BALIERIFHE MCM AR AESLRE KR
At by T AR B B 4 S 26 55 HE R EEM B T 5 R O BEVE , OF A A T IR, U T Y
1A 7 T (i AR BLE L pHL DG ) . W5 SR A, FE /K 7E A2 JRUHR % o B 3 T K
Ky B A KK 0.19~0.90 mg/L, T 7E3E 46 i B3 S UTK A A R X, ZK IR T i LR
TR . TTIL, 78 MCM N 35 B 22 20 A0 40 e o LAY UL PR A SR A 3R DR 3R

KA T R AR - AR DI B BB A A - A LK L A AR B () SR IRUZ ()
SMb. RIS e 0 B A IR T R HE Y, 45 B AT AL SO AL fE A, (R T KRR R TR
A R
3.3 $RERESKEEYESE (MCM)BRRENIERT

DLEVE R TR AR MCM, B T &S BT 2 7, SEREFRHE 7
75 BAERI B R . MI7KEA MCM, B 5620 1 il SR I . R L A A (L R B 2 9 K
A A AEREF TR MMM LERZE N ER EHRER N0 K Ny. H
i T EAE S SRR EESH SRR, B R A KA NS R, T H
AEERER, LERBILAEER NS FARIEAKS WIF, $iK 2 F Gk
# KBRS, MIAEE S, AR Rk, EEKE PR ALHERERE 2 LT
Bt MBI L K T UK et ey B S L ek L X, T R AR BE SUAE T T, 1T T
AR A B LT, O LR R A WK P R R ISR R - R R
HEFT R e TR R B 5, 24 IR T S K A A B TR TR R K R R AR B — M EEE R
3.4 RERA S KEHEDETE (MCM) BIERENLE

1 92 0 B A R e A A K, B B B (e S A g B4R, 7 — S S T I
A A IR R K b, S B S AKE T T T K B R A (KT AE)
1 Ay e, g PR O B B P, 4 R AT P E MCM S, A% 5 T W 2 B e S5 K A M A
o, BB RS K AR R RN, ARG, KRR ER R FILAE
BoTHE B A KRB, e I (REA LR RIEE . 4T MCM 5t
G K 6 A B R A BN 2 A LA MCM I, BRI MCM P 38 g 7K 378 B BE A5 3
B B cE, R, MCM 7 8554935 B0 BEARFS7E 120 cm BA B, RIEMIKE 2.4~4 15, &
B 930 % MCM P S80T7K B i M A 4 3R 03 T (R B, UTK B e 4 ) A 4 — 07 T 40
THEYAEK, B—HECETEOEDK TEEE L EERM, BEL R MR IE
P, RBEI, £ MCM BTHEE0 K T LHEERZERY, LHRAE KT & ; T 7E )5 5
38 K AR K FRZE EJLE8A AR A S .
3.5 KEEDBHERRASEASUYRNT W

AR, A —E UK SR A B SR WK, SRR T AR, B B BHE T
ifi B 2 — A e K SR R, BT HE R M A, (B X S Bk B, AR T K B e
RAE, B, R A A 2SR K A R i A B S, P LA SE IR AR R B

ARBZH T i 6 4 £ EAKERYBEEHRN MCM, NiRK 45 R—A, £58 —HRIRER
INZ EH AR E— KM TN NH -NSEA K LA 8K fER MR



2 8 RS T S 2L 0 O 0 0 X K R 05 41

NO, -N#I NO;s -N HIE£ EFti#&#, HBE —EHEHIEH NO; -N 2 WaT— e 8.58
18, NO; -N IV AR B A (81 7, R ER B Tk 1 B2 T Jebnfe, (LR E 7+
EXRFEXERREHMIREREZ R, REHS5N N A E RS L5 KIERR
PIRRMB L A, FIRABE T GHEERTNRYEKAERERETAEK AR, £ TR
FET-, SIS e [, S EREIT MCM M R4 & 28 R4 70, X F AR08 LK 3R 58 0
PERARFERE N 1E MCM 195 B, 7K A 5 0 B 4 A8 5, B R R U /K S, TR 2 T ok
A REAE K bR 3R AP BARBI B T, FUH IR P g 74>, i e 1137

FINRWK R BE [ BRI R A%, b T HEMRUIR A AR e R R K B K AR B MCM, B
SRR EREE, RIBWEARLE R, B E B MR A, S L L
PRIX —HIBOH I B LS TS 2~ 3 MBS, ROK 035 T RIY iR Ay, 2540 > [ =]
B —E MUK X, RIEFER, EREFRE YA, A B N £
FEHE, SHIR MCM 988 tEAE A, SEBL MCM &9 B R 21 B 4555,
3.6 SRRAEKEHEWBEEE (MCM) B FIF LTIk ey S HIEE

F B — AR (T K78 42 SORUIR ) AL K, AR S 3Rk G 8, R AT 1
7, AT WK B S hRE R RAE ., T e 45 vk 25 20 A K A O IR B MM, 222 84
BRI, A AT SRR LA A, T ELA AT A 7=, 5 %5 AT ) B B — 2 1
KK bz Rk biZah %,

2 % x W

1 REW, REE. RAETKBEYIE(Poramogeton crispus ) % 8 7k b 8% (L 4E I . FHE R 2R 4], 1991, 11(4) 411 ~
416.

2 WEF. WA SRR K A S FR % LA TR TKF=BHE, 1990, 9(3) .8~ 11,

3 REE B B KR E RS AN AR HEFMFIE, 1997,17(3) :247~251.

Muscutt A D, Harris G L, Baily S W. Buffer zones to improve water quality: a review of their potential use in UK

agriculture. Agriculture, Ecosystem and Environment, 1993, 45(1).: 59~77.

WREH, FNE, TR, WA MG DWW 5 TR B Bl 4. 1995, 6(2) :201 ~ 205.

PRI, S, AR R I Rl 0 B A B RS T 0 R B A TR 7R A5 4, 1995, 6(1) : 76~ 80.

MER, MET. & BS BMUEEKEKENDE S TR AR M B4, 1997,9(2) :159~167.

B 5 ISR, KR AW AR R A R S W I 5 553, 1995,4(1) 54~ 60.

AR, BRI AL AR, 8 AEE A EFR A R A, 1990,

10 BRI OB KR ) BB AKANBEAK W 507 77, S =R U3 o E B8 A, 1989,

11 Reddy K R, Patrick Jr W H, Lindau C W. Nitrification-denitrification at the plant root-sediment interfaces in wetlands.
Limnology and Oceanography, 1989, 34(6): 1004~ 1013.

12 RIBR,XEE. PEENEE. B ITHRSHEAR I, 1002,

13 EE# TN BRMEERL A ENES TElm. R PEFEFREEERERELITER &S, &
B =t — P E RIS B RES B K. 5. P E PR EE R L, 1993,

(RERGE X i)

4

o 00 ~ o oW



	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf

